Phospho-eNOS Ser-114 in human mesenchymal stem cells: constitutive phosphorylation, nuclear localization and upregulation during mitosis.
Activity of endothelial nitric oxide synthase (eNOS) is modulated by protein-protein interaction and phosphorylation at specific serine or threonine residues. Using immunofluorescence analysis we show here that proliferating mesenchymal stem cells (MSCs) derived from human bone marrow exhibit cytosolic and pronounced nuclear localization of eNOS. Examination of phosphorylated eNOS subspecies revealed that eNOS phosphorylated at Ser-114 is heavily enriched in the nucleus, whereas eNOS phosphorylated at Ser-1177 is localized at filamentous structures in the cytosol that are abundant in the perinuclear region. Phosphorylation of eNOS at Ser-114 but not at Ser-1177 was strongly increased in cells shortly before mitosis and decreased to normal level after completed cell division. Double immunofluorescence analysis revealed that subcellular localization of 8-hydroxyguanosine immunoreactivity was overlapping with eNOS phosphorylated at Ser-114 in human MSCs providing evidence that phosphorylation at this residue is linked to the generation of superoxide anions. As expected there was only a weak colocalization between eNOS phosphorylated at Ser-1177 and caveolin-1. Different from many other cell systems, human MSCs accumulate eNOS in the nucleus without an acute stimulus. eNOS constitutively phosphorylated at distinct amino acid residues is targeted to different subcellular compartments pointing to an important role of specific phosphorylation events in the life cycle of proliferating human MSCs.